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(54) Cutting Tool 

(57) The invention concerns a cutting tool, comprised pjg . j 
of a tool base -1- exhibiting one or multiple seats for 
the mounting of a indexing insert with at least 
sectional cylinder or truncated-cone-shaped contact 
surfaces for corresponding bearing surfaces -4- of the 
tool base. For the indexing, the cutting insert -5- 
exhibits in its tool flank or in a section bordering the 
tool flank -11- multiple lateral, roof-shaped notches - 
6- with one indexing surface -7- each, being designed 
to rest against the end -9- of a stop -8- at the tool 
base -1-. The individual indexing surfaces -7- are 
slanted at an angle (1 between 5° and 20° in reference 
to a perpendicular line N to the base -10- of the 
indexing insert -5-. The intersecting line of the each 
respective indexing surface -7- with the base -10- 
runs at an angle y between 15° and 45° in reference 
to the diameter line D, which runs through the inner 
radial end of the respective intersecting line. 
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Description 

[0001] The invention concerns a cutting tool 
comprised of a tool base and one or multiple cutting 
inserts, the tool base with one or multiple plate seats 
with one seat-engaging surface each and one or 
multiple lateral bearing surfaces for the mounting of 
an exchangeable cutting insert with at least sectional 
cylinder or truncated-cone-shaped tool flanks as 
contact surfaces with one or more lateral bearing 
surfaces, whereby the cutting insert in the flank or in 
a section bordering the flank exhibits multiple lateral 
roof-shaped notches with a flat indexing surface 
each, and whereby the cutting insert can be placed 
into predetermined, different positions via a stop 
projecting from the tool base with its end resting 
against an indexing surface. 

[0002] The majority of replaceably installed cutting 
inserts in tool bases for cutting are equipped with 
multiple cutting edges, which through positional 
changes of the cutting inserts in the tool base holder 
are then used consecutively. In many cases, the 
exact position of the respective cutting edge is 
automatically predetermined due to the external 
geometry of the cutting insert, e.g. in the form of a 
triangular, rectangular or hexagonal shape being 
matched to the plate seat at the tool base for the 
mounting of the cutting insert. 

[0003] At the same time, due to the matching of the 
plate seat at the tool base to the respective cutting 
insert, this type of device provides good anti-twist 
protection for the cutting insert against the cutting 
forces that are being generated during the chipping 
or cutting process. 

[0004] More difficult is the torsion-locked, exact 
positioning of cutting inserts, which are designed in the 
shape of a round plate or with at least sections of a 
curved outer contour. In these cases, the cutting insert 
cannot be automatically torsion-locked and positioned 
because of the circular bearing surface. 
[0005] In order achieve exact positioning and torsion- 
locked mounting for such cutting insert it is known that 
at least sections of the truncated-cone-shaped or 
cylindrical flank should have flat positioning surfaces, 
which interact with equally flat surfaces on the bearing 
surface of the tool base. The disadvantage of these 
designs is the fact that when the cutting inserts are 
fastened, which, as a rule is done with a fastening 
screw through a center hole in the cutting inserts, the 
tightening force of the screw and the resulting friction 
between the screw and the center hole of the cutting 
insert cause the cutting insert to slightly twist and 
therefore to be pushed away from the bearing surface. 



[0006] Due to the tolerance clearances between the 
individual positioning surfaces and the low resistance 

5 during continued indexing, the exact position of the 
cutting insert must be adjusted through a slight rotation 
up to the actual stop, which again may cause a slight 
change in the position of the cutting inserts during the 
chipping/cutting process. 

10 [0007] Furthermore known is the fact that said cutting 
inserts can be created through notches in the base or 
tool flank, into which a pin that is attached to the tool 
base engages accordingly. Through this type of 
solution according to DE-OS 42 44 316 it has become 

is known that the pin can either be attached 
perpendicular to the seat-engaging surface while 
engaging with indexing surfaces into corresponding 
recesses incorporated into the base of the cutting 
insert, or horizontally at the side of the tool base, and 

so having the end of the indexing pin rest in indexing 
surfaces at corresponding notches in the tool flank of 
the cutting insert. This solution has the disadvantage 
that when the pin is installed perpendicularly in the 
tool base, the too! base will be weakened by the 

25 borehole for the pin in the seat-engaging surface for 
the indexable insert and therefore, during long use of 
the tool base, the cutting insert may work its way into 
the seat-engaging surface, thereby compromising the 
secure seating. 

30 [0008] When the pin is installed horizontally in the tool 
base, the notches in the sides of the cutting insert's 
flank must be very deep in order to ensure that the pin 
rests properly against the indexing surfaces. This 
has, in addition to a greater weakening of the cutting 

35 insert, the disadvantage that in order to rotate the 
cutting insert into a new position, the cutting insert 
must be lifted very high off the seat-engaging surface 
of the tool base, so that if the cutting insert is attached 
with a screw through a hole in the center of the cutting 

40 insert, the screw connection would practically have to 
be completely opened. 

[0009] This invention has the objective to provide a 
cutting tool for the installation of indexable cutting 
inserts, in which said disadvantages will be avoided. 

45 [0010] The invention solves this task in a manner 
wherein the individual indexing surfaces are slanted at 
an angle fi between 5° and 20° in reference to a 
vertical line N onto the base of the cutting insert, with 
the intersecting line between an indexing surface and 

50 the base surface with this diameter line D - relative to 
the cylinder or truncated-cone shaped flank - forming 
an angle y of between 15° and 45° and intersecting 
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with the inner radial end point of this intersecting line. 
[0011 ] In this embodiment, the lateral notches in the 
tool flank can be designed to be small, so that an 
excessive weakening of the cutting insert will be 
avoided, while continuing to ensure stable contact to 
the respective indexing surfaces at the stop. In this 
case, the cutting insert must only be lifted off a small 
distance in relation to the stop in order to rotate it to 
the next consecutive notch. 

[0012] After the stop locks into the indexing notch, a 
slight rotation of the cutting insert against the 
rotational indexing direction achieves secure contact 
of the indexing surface with the end of the stop. In this 
case it is important that the lateral notches are 
arranged in such fashion that the cutting forces 
affecting the indexable insert during the 
chipping/cutting process press the indexing surface 
onto the end of the stop in order to prevent the cutting 
forces from changing the position of the cutting insert. 
[0013] An especially advantageous handling of the 
cutting insert's indexing is being ensured if the 
individual indexing surfaces are slanted at an angle fi 
between 9° and 14°. If the indexing surface forms an 
angle e of 90° with the adjacent surface of the 
respective roof-shaped notch, the proper design of the 
stop and compliance with the allowable tolerances 
achieves secure and definite indexing, since in this 
case, either the indexing surface or the adjacent 
surface of the cutting insert rests securely against one 
of the respective counter surfaces of the stop. 
[0014] The stop may be embodied either in one piece 
with the tool base, which is manufactured through the 
appropriate mechanical processing, or as a separate 
part that is attached to the tool base. 
[0015] As an advantageous variation of the second 
embodiment it has been proven advantageous to 
design the stop as a pin, preferably from hardened 
steel, which is incorporated into the seat-engaging 
surface of the tool base. This design option is 
especially easy to manufacture. The pins should be 
standard pins with a cambered surface at one end for 
the contact with the indexing surface, and with a 
cone-shaped opposite end for easy insertion of the 
pin into the borehole in the tool base, into which the 
pin is lightly pressed. 

[0016] The great advantage of such pin design is the 
fact that the borehole for the pin in the tool base is 
located largely outside the seat-engaging surface for 
the cutting insert, which therefore remains largely 
unweakened and will not be warped by the cutting 
insert, even after heavy use. 



[0017] A particularly practical embodiment is 
provided, when the angle a, which the pin forms with 
the seat-engaging surface of the tool base, and the 
angle B, which the individual indexing surfaces of the 
5 cutting insert form with a perpendicular line N on the 
base surface, are of equal size. The result is that the 
individual indexing surfaces make contact in the 
center at the end of the pin. 

[0018] For some applications it might be 
10 advantageous to incorporate the lateral roof-shaped 
notches not at the cutting insert itself, but on a support 
plate located between the cutting insert and the seat- 
engaging surface of the tool base. In this case, 
appropriate measures must be taken to ensure that 
15 the connection between the cutting insert and the 
support plate is rotation-free. 

[001 9] The embodiment of an indexing device 
according to the invention is particular advantageous 
when the cutting insert is an indexable insert with a 
20 center hole attached to the too! base via a screw 
extending through the center hole. In this case, the 
further indexing of the cutting insert does not require 
the complete loosening of the screw; instead, two to 
three rotations are sufficient to free the indexable 
^ insert for further indexing. 

[0020] Further advantages are provided when the 
respective face of the roof-shaped, lateral notches 
form an angle 6 of between 5° and 35° with a parallel 
line P onto the base surface. Keeping this angle in 
the prescribed range ensures first the definite freeing 
of the cutting insert in order to change the indexing 
position, and second, the proper contact of the stop 
with the respective indexing surface. 
[0021] Especially advantageous is a design, in which 
the cutting insert has eight lateral notches being 
distributed symmetrically around the circumference at 
a 45° angle each. 

This provides on one hand sufficient stability of the 
cutting insert, which has been weakened by the 
lateral notches, and on the other hand a large number 
of cutting edge sections for different purposes. 
[0022] Following is an explanation of the invention 
supported by drawings. Shown are in: 

Figure 1 a 3-D representation of an indexable insert 
45 for a cutting tool according to the invention 

at a diagonal view from above 
Figure 2 a 3-D representation of the indexable insert 

according to Fig. 1 at a diagonal view from 

below 

so Figure 3 a 3-D representation of an indexable insert 
according to the invention (exploded view) 
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Figure 4 a 3-D representation of a variation of a cutting 
tool according to the invention (exploded 
view) 

Figure 5 a cross-sectional view of the cutting tool 5 
according to the invention per Figure 3 

[0023] In Figures 3 to 5, the cutting tool according to 
the invention is represented as part of a milling tool 
with a plate seat for a round indexable insert -5-, w 
which in Figures 1 and 2 is shown enlarged. 
[0024] The tool base -1- of the milling tool contains a 
plate seat with a seat-engaging surface -3- and two 
lateral bearing surfaces -4- for a round indexable 
insert -5- with center hole. The indexable insert -5- is 
has adjacent to the tool flank a cylinder-shaped section 
-11- with 8 lateral, roof-shaped notches -6-. Each one 
of these notches -6- has an indexing surface -7- being 
slanted at an angle ft of 1 1° onto a perpendicular line N 
at the base surface -10-. Simultaneously, the line of 20 
the indexing surface -7- intersecting with the base 
surface -10- runs at an angle y of 22,5° onto the 
diameter line D, which runs through the inner radial 
end of the intersecting line. The surface of the roof- 
shaped notch -14- adjacent to the indexing surface -7- 2s 
forms an angle e of 90°. The face -13- of the notch -6- 
runs to the base surface -10- of the cutting insert, 
sloping towards the symmetry axis S at an angle ft of 
30°. The milling tool according to Figure 3 has a stop - 
8-, which has been milled out of the tool base in one 30 
piece together with the tool base body -1-. The top of 
the stop -8- runs parallel to the seat-engaging surface, 
its end surface -9- runs perpendicular to it. The 
sectional view of the assembled state of the indexable 
insert -5- in Fig. 5 clearly shows the contact of the 35 
indexing surface -7- with the end surface -9- of the 
stop -8-. In the variation of a 

[0025] milling tool per Fig. 4, the stop -8- is designed 
as a round pin, which is inserted diagonally into a 
borehole -15- at the tool base -1- at an angle of 1 1°. ^ 

Patent Claims 

1. Cutting tool comprised of a tool base (1) and one 
or multiple cutting inserts (5), a tool base (1) with 
one more plate seats with one seat-engaging 
surface (3) each, and one or multiple lateral 
bearing surfaces (4) for acceptance of an 
exchangeable cutting insert (5) with at least a 
sectional cylinder or truncated-cone-shaped flank SQ 
as contact surface with one or more lateral bearing 
surfaces (4), whereby the flank (5) of the cutting 
insert (5) or a section bordering the flank (11) 



exhibits multiple lateral, roof-shaped notches with 
(6) with one flat indexing surface (7) each, and 
which can be positioned in different predetermined 
positions via a stop (8) that is attached to a tool 
base (1), with the end (9) of the stop resting 
against an indexing surface (7). 
wherein the individual indexing surfaces (7) are 
slanted at an angle & of between 5° und 20° in 
reference to a perpendicular line N on the base (10) 
of the cutting insert (5), and that the intersecting line 
between one indexing surface (7) and the base 
surface (10) with the diameter line D - in reference to 
the cylinder or truncated-cone-shaped tool flank - 
forms an angle y of 1 5° to 45° intersecting with the 
inner radial end point of this line. 

2. Cutting tool according to claim 1 , wherein the 
individual indexing surfaces (7) are slanted at an 
angle & between 9° and 14°. 

3. Cutting tool according to claim 1 or 2, wherein the 
indexing surface (7) and the adjacent surface (14) of 
each roof-shaped notch (6) form an angle e of 90°. 

4. Cutting tool according to one of the claims 1 to 3, 
wherein the stop (8) is a pin incorporated into the 
seat-engaging surface (3) of the tool base body (1) 
forming an angle a between 5° and 20° with the 
seat-engaging surface (3). 

5 Cutting tool according to claim 4, wherein the pin 
(8) and the individual indexing surfaces (7) are 
slanted at the same angle a, fi. 

6 Cutting tool according to one of the claims 1 to 5, 
wherein the section (11) bordering on the tool 
flank is a rotation -protected support plate 
connected to the cutting insert (5). 

7 Cutting tool according to one of the claims 1 to 6, 
wherein the cutting insert (5) is an indexable insert 
with a center hole attached to the tool base (1 ) via a 
screw extending through the center hole (12). 

8 Cutting tool according to one of the claims 1 to 7, 
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wherein the respective face (13) of each roof- 
shaped lateral notch (6) forms an angle 6 of 
between 5° and 35° with the parallel line P to the 
base surface (10). 

5 

9 Cutting tool according to one of the claims 1 to 8, 
wherein the cutting insert (5) is a round plate with 
eight lateral notches (6) distributed symmetrically at 
a 45° angle along the circumference. 

10 

10 Cutting insert for use in a cutting tool in 
accordance to one of the claims 1 to 9. 
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